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FORAGE-CROP EXPERIMENTS AT THE SAN 
ANTONIO FIELD STATION. 


INTRODUCTION.’ 


The country about San Antonio, Tex., was an open prairie not 
many years ago and was covered by a luxuriant growth of native 
grasses which furnished excellent pasturage. The prairie fires which 
periodically swept the country kept down the growth of trees and 
shrubs.?2, As the country became more thickly settled the ranges 
were overstocked, the native grasses were kept closely cropped, and 
the mesquite (Prosopis juliflora), the native cactus (Opuntia sp.), 
and other shrubby plants covered the ground. At present the 
forage furnished by the native vegetation, except the cactus, plays. 
a decidedly insignificant part in the agriculture of the region. 

Aside from some irrigation farming along the San Antonio River, 
the early agriculture consisted of stock raismg. Crop production on 

*— a commercial scale is of comparatively recent date. As the stock 
ranches have been divided into smaller farms the stockmen have given 
place to cotton growers and truck farmers, until only a few large stock 
ranches are left in the vicinity of San Antonio. Some dairy farming 
has been undertaken, but the demand for dairy products resulting 

7 from the rapidly increasing population has increased faster than the 
F supply, until the point has been reached where dairying would be 
| one of the most profitable industries of the region if the necessary 
forage could be produced at a moderate cost. The breaking up of 
the large stock ranches into cotton, truck, and dairy farms has 
increased the need of forage production until it is now an acute 
problem, for the success of dairying largely depends on the cheapness 
with which forage can be grown or purchased. 

The rainfall in the section is so unevenly distributed that native 

grasses can not be relied upon to furnish pasture or hay; consequently 


1 The information contained in this circular is based on cooperative experiments conducted by the Offices 
of Forage-Crop Investigations and Western Agricultural Extension of the Bureau of Plant Industry since 
1907. The work during the first two years was carried on by Mr. F. B. Headley and since then by Mr. S. H. 
Hastings. 

2 For a discussion of this subject, see Cook, O. F., ““Change of Vegetation on the South Texas Prairies,’ 
Circular 14, Bureau of Plant Industry, U. S. Dept. of Agriculture. 1908. 
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the supply of forage must depend upon the production of cultivated 
crops. The increasing demand for roughage has brought the price 
of forage crops to the pomt where their production for sale is nearly, 
if not quite, as profitable as cotton growing. While it is to be expected 
that cotton will continue to be the most important crop for the dry- 
land farmer, yet certain forage crops might well be grown on nearly 
every farm, either for sale or as the basis for live-stock production. 

It should be understood, however, that while under present condi- 
tions the production of forage may be more profitable than cotton 
erowing, yet if the area devoted to forage crops were greatly increased 
prices would be depressed unless live-stock production or dairying 
were also developed. Increasing local production of such a staple 
as cotton, on the other hand, would have little or no appreciable 
effect on its market value. 

The experiments with forage crops herein reported were conducted 
on the San Antonio Experiment Farm during the years 1907 to 
1912, inclusive. The objects in view were (1) to test forage crops 
not generally known and select from these the ones best suited to 
the region and (2) to test the best methods of planting and tillage. 

The United States Department of Agriculture has introduced 
from foreign countries during recent years numerous new or little- 
known varieties of forage crops, many of which were deemed worthy 
of trial in this region. These have been on trial in comparison with 
local varieties. Some very promising new crops have been found, 
and experiments with methods of planting and tillage have shown 
that there are better ways of growing forage crops than those now 
generally followed by the farmers of the region. 


CROP SEASONS. 


In the San Antonio region the crop seasons are much less definite 
than in most of the semiarid regions of the United States, because 
of the mildness of the winter. By proper selection, forage crops may 
be grown throughout the year, and green forage may be had at any 
time except during a protracted drought. Oats, rye, and Can- 
ada field peas are winter crops and may be planted at any time 
from October to the latter part of February, with the expectation 
of securing a crop. The summer crops, such as sorghum, millet, 
and cowpeas, may be planted from the first of March to the first of 
August, although very late planting is not recommended. Corn is 
ordinarily planted soon after February 20. 

An examination of the records of the United States Weather 
Bureau at San Antonio for a period of 20 years shows that the last 
killing frost of the spring occurs about February 24, but in 1900 it 
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was as late as April 12, and in several years it has occurred in the 
second or third week of March. The first autumn frost may be ex- 
pected about November 26, though it often occurs as early as Novem- 
ber 12 to 14. A minimum temperature of 4° I’. was recorded in the 
winter of 1899, though the temperature does not usually fall below 
Ls— , 

The weather records show that the region is one of short, mild 
winters, with a long growing season, characterized, fortunately, by 
a very early spring. During seasons of unusually heavy rainfall or 
with irrigation it is possible to grow two different forage crops on the 
same land in a single season. Where crops are grown without irriga- 
tion the important point is to have the land in condition for planting 
as soon as possible after the previous crop is removed, so that when 
favorable rains come the next crop may be seeded promptly and the 
moisture thus utilized before it is lost by evaporation. 


RAINFALL. 


The mean annual rainfall of the section for the past 20 years has 
been about 25 inches. Much of this rain, especially during the sum- 
mer months, comes in torrential storms and falls on soils that are 
easily compacted, so that the proportion of run-off is large. There 
are also many light showers, of one-half inch or less, that do not 
moisten the soil deeply enough to benefit the growing crops, par- 
ticularly during the summer months. The potential evaporation, 
as measured by the loss from a free water surface, ts very high. It 
has been shown by Briggs and Belz in their studies of dry farming in 
relation to rainfall and evaporation in the Great Plains area! that 
the rainfall at San Antonio corresponds approximately to a 20-inch 
rainfall in Minnesota or South Dakota, the average annual rainfall 
at San Antonio being approximately 244 inches. These figures are 
based on the differences in evaporation in the two localities. The 
annual evaporation at San Antonio averaged 69.2 inches during 
the four years 1908-1911. 

The following table shows the rainfall records by months for each 
year since 1907 and the average monthly rainfall for the past 20 
years. It will be observed that while the average monthly rainfall 
is fairly uniform, the actual rainfall for each month is extremely 
variable and, furthermore, that there are no regular wet and dry 
seasons. 


1 Briggs, Lyman J., and Belz, J. O. Dry Farming in Relation to Rainfall and Evaporation. Bulletin 
188, Bureau of Plant Industry, U.S. Dept. of Agriculture. 1910. 
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TasBLe I.— Monthly rainfall at the San Antonio Experiment Farm for the years 1907-1912, 
inclusive, together with the averages of the years 1891-1911. 


Monthly Rainfall by months. 
average 
Month, rainfall, = 

1891-1911.1} 1907 1908 1909 1910 1911 1912 
Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. 
JSMUETY 32 eons Sec aoe a ee ee 1.35 0.56 0.47 0. 00 ilar 0. 16 0.31 
PC DIMALYe sae oo -2 coe So eee eae ee wee 1.47 1.72 2.61 41 -68 Lie} Gel 
TAT CIs aes sees ee ee cee Sis ee ee eee 1.41 1.70 eve eA aA 3.34 2.30 
PAYS eA An eon ve =o See ene eee ea 2. 84 4.50 2.39 85 4.40 | 23.41 2.00 
MY Sere ore es cite kes Ab eee eee ae 3.01 2.81 5. 44 1.72 eae 1.41 1.64 
DNLTIO oes hoe eg NN: So bag ae on 2.19 saul .88 12 2.24 08 3.42 
Sf i Anse oa a ie eee MC Hes BS oo 2.32 2.65 ot 2.86 1.12 1.14 08 
PANTO UIST: Shee cee Rakes Ae LC) Sener aia Matern Oe 2.18 .39 3.79 1.75 45 A Yl Peg es 
September bid Ss cs. eS es ee DAs .64 2.59 .29 . 60 1 2a ee 
OCtoberyet S22 Ree ee eee eee 1.89 2.98 1.62 1.20 3.76 3. 09ers 
INovemberss= 22 5/823 es epee eee 1.79 6.78 2.87 a2 1.30 QS |e eee 
Deeem bene .e fas ese ee Se ee eee 1.59 . 64 1.50 1.95 1.74 dessa) Ieee 
otal 22S eos WE eee ee ees 24.47 25.68 26.80 13.14)" 20.02 PA Wi O19 tie es 
Monthiyamenn e222 see a ee 2.04 2.14 .23 . 09 1. 67 1: G4) | =e 


1 Average for the years 1891-1911 from records of the United States Weather Bureau. Rainfall from 1907 
to 1912 from records at the San Antonio Experiment Farm. 
2 Record for April, 1911, from the United States Weather Bureau service at San Antonio. 


The rainfall for the years 1909 to 1911 was considerably below 
normal, while that of 1909 was the lowest thus far recorded. Con- 


sequently the crop yields reported in these experiments were rather 


lower than may be expected under normal conditions. The year 
1908, as indicated by the crop yields, was perhaps more favorable 
than normal, although the total rainfall for the year does not indi- 
cate it. The heavy rains in November of the preceding year were 
apparently stored in the soil and used during the season of 1908. 


FACTORS INFLUENCING CROP YIELDS. 


The yields of forage crops reported in the following pages are 
extremely variable and often are not significant. They are pub- 
lished as a matter of record, but the interpretation of the experi- 
ments should be based on the printed conclusions and recommenda- 
tions rather than on the figures alone. It is not always clear which 
way the crop or the treatment of the land the previous season affected 
the subsequent crop yields. Usually, fallowing land for several 
months results in larger yields of the following crop, but this is not 
always the case. The kind of crop grown the previous year also 
affects the yields obtained. For instance, the small grains, such as 
wheat or oats, are harvested in May or early in June, corn in July, 
while cotton and sorghum occupy the land until late in October 
and use any available soil moisture until harvested. A crop planted 
the following March or April on land that had been devoted to cotton 
or sorghum is ordinarily at a disadvantage when compared with a 
crop on land that had been in oats or corn the previous year. 

It has seemed advisable to publish the crop yields even at the risk 
of some misinterpretation, but in each case it is urged that for pur- 
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poses of practical application the notes and comments concerning 
each crop or experiment be given the greater emphasis and that any 
broad generalizations from the figures in the tables be avoided. 


THE SOIL ON WHICH THE EXPERIMENTS WERE CONDUCTED. 


The San Antonio Experiment Farm is located in the southern 
extension of what is called the ‘‘Black Prairie region,’’ known 
geologically as the Upper Cretaceous formation, and is representative 
of-a large portion of central Texas extending from the Oklahoma line 
to the Rio Grande. The surface soil, which is a black, clayey loam, 
is capable of absorbing a high percentage of moisture, but tends to 
puddle and bake. It is very sticky when moist, and all tillage opera- 
tions are difficult because the plows and cultivators do not scour. 
The subsoil is of about the same mechanical composition as the 
surface soil, but it often contains more lime, which occurs as gravelly 
concretions. The subsoil is also much lighter colored, probably 
due in part to the lack of organic matter as well as to the larger 
proportion of lime. When supplied with plenty of water, the soil is 
usually very productive and has proved well adapted to growing 
many of the ordinary forage crops. 


CROPS ORDINARILY GROWN FOR FORAGE. 


The crops that are generally grown in the San Antonio region for 
forage are sorghum, oats, Johnson grass, millet, cowpeas, and corn, 
while alfalfa is grown to a limited extent where irrigation water is 
available. Of the crops mentioned, sorghum, oats, and Johnson 
erass are the most common, and they rank in the order named in 
popularity and value. The native wild grasses arc used only for 
pasture. Most farmers grow only sorghum for forage, and conse- 
quently it has been deemed advisable to test other forage crops with 
a view to suggesting some practical diversification as a basis for 
systematic crop rotation. The native cactus, or Opuntia, is being 
used as a forage crop and has proved to be a valuable addition to 
the list, especially during unfavorable seasons.! 


SORGHUM. 


Experiments designed to determine the most prolific varieties, the 
best methods of planting, the proper rate of seeding, and the best 
date of planting sorghum have been carried on at the San Antonio 
Experiment Farm during the past five years. 


1 For information concerning this crop, consult the following bulletins: 
Griffiths, David. The Prickly Pear as a Farm Crop. Bulletin 124, Bureau of Plant Industry, U.S. 
Dept. of Agriculture. 1908. 
The ‘Spineless’? Prickly Pears. Bulletin 140, Bureau of Plant Industry, U. S. Dept. of Agri- 

culture. 1909. 
The Thornless Prickly Pears. Farmers’ Bulletin 483, U.S. Dept. of Agriculture. 1912. 
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Sorghum may be planted any time from March 1 to August 1 with 
the expectation of securing a crop, although as a rule the earlier the 
planting the larger the yield. When planted early in March, from 
two to four cuttings can be obtained from the earlier maturing varie- 
ties, such as Red Amber, while from the later maturing varieties, 
such as Sumac, two or three cuttings can be obtained under fayor- 
able conditions. 

The varietal tests in 1908 indicated that Sumac and Red Amber 
were the best varieties for this region; hence, all later tests were 
carried on with these two varieties only. Table II gives the results 
of a test of varieties in 1908, which was an unusually favorable year. 
It has been observed that an unfavorable season often magnifies the 
differences in favor of the better varieties 


Taste II.— Yield of sorghum varieties grown in one-tenth acre plats at the San Antonio 
Experiment Farm in 1908. 


Number = 
Sas ke rai Date Yield 
+3 Variety. 2 of cut- 

No. planted. tings. per acre. 

Tons. 
a ly dats Sie ee Sumae@ 22-52 eee es oo ee eee Mar. 30 2 12. 29 
1754852252 Red Amber. :.22 5 [ccc bse Pe ee ee G=e.8 3 10.17 
IVE None OTN Pe 2k Bowe se 5) eee ee ee ee ia PS: Mar. 18 2 7.12 
7589s ee Planter’s Friend: -< 3. 28220 oe ee ae oO. 2 6. 00 
20799 Minnesota :Ambeér ..< 22220520 eee eee =2do 3 5.38 
17569 Safiries so he Se. oi ee le eee lea" 2 4. 83 
18684..... ID Wart MO es dkc wn 3 Se oe ee ee | ..do 2 4.38 


The sorghum was planted in rows 4 feet apart and the plats were 
one-tenth of an acre in size. As will be seen from Table IJ, the Sumac 
is the heaviest yielder of the varieties tested, but the hay is somewhat 
coarser than that from the other varieties. On the whole, the Sumac 
is deservedly the most popular variety grown. (PI. I, fig. 1.) 

In 1910 a comparative test of the Red Amber and Sumac sorghums 
was carried out under irrigation. Table III gives the results of this 
test. 


Taste ITI.—Comparative test of the Red Amber and Sumac sorghums grown under trriga- 
tion at the San Antonio experiment farm in 1910. Triplicate plantings. 


Red Amber sor- 


ghum Sumac sorghum. 
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T T 
N pete Yield Number Yield 
cuttings. | Pet 28e- | cuttings. | Pet acre 
Tons. Tons. 
3: 14. 41 2 14. 75 
3 12. 45 2 14. 00 
3 11. 62 2 12. 60 m. 
Average. UTES ted Se ee 13. 78 


Cir. 106, Bureau of Plant Industry, U. S. Dept. of Agriculture. PLATE |. 


FiG. 1.—SORGHUM IN SHOCK, SHOWING THE METHOD OF HARVESTING WHEN A HEAVY 


Crop is GROWN. AS MUCH AS 13 TONS PER ACRE OF THE SUMAC VARIETY HAS 
BEEN GROWN WITHOUT IRRIGATION. 


(Photographed June 8, 1908.) 


Fi@. 2.—BROADCASTED SORGHUM ON FIELD B5-6. THERE WAS PRACTICALLY NO Hay 
YIELD FROM THIS PLAT. 


(Photographed July 27, 1910.) 


Cir. 106, Bureau of Plant Industry, U. S. Dept. of Agriculture. PLATE ll. 


FiG. 1.—DRILLED SORGHUM ON FIELD B5-14. THE Hay YIELD FROM THIS PLAT WAS 
3.76 TONS PER ACRE. 


(Photographed July 27, 1910.) 


Fic. 2.—A PLAT OF THE APPLER RUSTPROOF OATS. PROBABLY THE BEST VARIETY 
FOR THE SAN ANTONIO SECTION. 


(Photographed May 17, 1910.) 
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It will be observed that the average yield from the three plats of 
the Sumac variety was nearly a ton larger than from the three plats 
of the Red Amber. Another point in favor of the Sumac variety is 
that there were only two cuttings of the Sumac, while there were 
three of the Red Amber, and it costs more to harvest three crops 


than two. 
METHODS OF PLANTING. 


Two methods of planting are practiced by farmers, namely, plant- 
ing in rows far enough apart so that cultivation is possible, and 
planting closer, either in drills or by broadcasting. Practically no 
sorghum is grown under irigation in cultivated rows, but in recent 
years an increasingly large area ts being planted on dry land in culti- 
vated rows. When sorghum is planted in rows and cultivated, the 
crop may have to be harvested with a grain harvester or by hand if 
there is a heavy growth, but if the rows are not more than 2 feet 
apart or the growth is not too heavy it may be cut with a mowing 
machine and handled in the ordinary manner. Even with the rows 
4 feet apart the sorghum at the field station the past four years 
has been harvested in the same way as broadcasted sorghums. 

Drilled compared with cultiwated rows.—The yields from sorghum 
erown without irrigation have been larger when planted in cultivated 
rows than when the crop was sown broadcast or in 8-inch drills. 
Unfortunately, this comparison was not made in 1908, which was a 
very favorable season. Table IV gives the yields in this experiment 
for the years 1907 to 1911. 


TaBLeE LV.— Yields per acre of Sumac sorghum planted in cultivated rows 4 feet apart 
and in 8-inch drills. 


1907 | 1908 | 1909 | 1910 1911 

Aver- 

epee ee peat (ee ee ee age 

Method. Num| Aver-/Num-)]Aver-|Num- Aver-|Num-!A ver- Nee ee ne 

ber of} age jberof| age |berof age |ber of| age | ber of| ag ee 

plats. | yield.| plats. |yield. Plats. yield. jplats. |yield. | plats. vila: : 

Tons. Tons. | Tons Tons Tons. | Tons 
Ows sleet apalts=a- 22525 sas; Dplos20 4 |13.02 4 | 1.68 4 | 3.06 4/ 3.44] 2.84 
SeunG MGI Se eR ae oe Se FS Se ec Deal leaGSulesen22 (1) 3 | 107 3 74 3 | 4.36] 1.96 


1 There were no plats of Sumac sorghum close-planted in 1908. 


The great difference in yield between the cultivated plats and 
those in 8-inch drills in 1910, the comparatively slight difference in 
1909, and the difference in favor of the 8-inch drills in 1911 are due 
to the seasonal rainfall. As will be noticed by reference to the rain- 
fall table (Table I), the year 1908 was a very favorable one and 
much moisture that collected in the soil was carried over to 1909, 
while 1909 was exceedingly dry, and 1910 was more favorable dur- 
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ing the early part of the season. The cultivation of the sorghum in 
4-foot rows conserved a large part of the rainfall for the use of the 
crop, while the plats in 8-inch drills were dependent entirely upon 
the season’s rain, as there was very httle moisture carried over from 
1909 and the rain that did fall was lost very quickly by evaporation. 
Up to about May 1 the spring of 1911 was unusually favorable, 
the rains coming so frequently that considerable periods passed when 
it was impossible to cultivate. Thus, before May 1 cultivation did 
not affect the yields as much as it would otherwise have done and 
the shortage of rain in June prevented a second cutting, enabling the 
drilled plat to outyield the cultivated plat. When a series of years 
is considered, it 1s safe to conclude that for unirrigated land planting 
in rows, so that cultivation is possible, will increase the yields enough 
to justify this method of planting. (PI. I, fig. 2, and Pl. HU, fig. 1.) 

The effect of the two systems of cultivation on the succeeding crops 
is also important. In the rotation experiments in 1911 there was a 
slight difference in the yield of corn and a very noticeable difference 
in oe cotton yield in favor of the land on which sorghum had been 
grown in cultivated rows the previous year. Under irrigation the 
advantage was still with the cultivated rows. In rows 3 feet apart 
the yield was 14.41 tons per acre, while in 8-inch drills the yield was 
12.6 tons. The difference in yield is, however, comparatively shght; 
and when one considers the expense of cultivating the rows, the 
quality of the forage, and the greater ease of handling the broad- 
casted sorghum it is doubtful whether it is profitable under wrigation 
to plant in rows and cultivate. 

Width of rows.—A test was made in one-tenth-acre plats of sorghum 
planted in rows, 2, 3, and 4 feet apart. Table V shows the yields 
from these plats. 


TaBLeE V.— Yields of Sumac sorghum planted in rows 2, 3, and 4 feet apart. 


Yield per acre. 


Distance between rows. 


1910 1911 | Average. 

Tons. Tons. Tons 
7 (:) :| en ee ea eee Le, ee ee MEE ie fe Se 5.07 3.30 4.19 
STOR Tes 3 ee ete ld) Ae ene oe ee ie cas bbe ne A eee 5.90 2.82 4, 36 
A TCR foe ec ee Fe ee ee rrr 5.00 3.30 4.15 


The plats of 1910 were planted in a field summer-fallowed in 1909, 
and consequently the yields are not comparable with those given in 
Table IV. The land on which the experiment was conducted in 1911 
was cropped the previous year. In both years the quality of the 
forage was best on the plat with the rows 2 feet apart, with the forage 


> 


from the rows 3 feet feet apart second in quality. While the differ- » 


ences are not great, yet the quality of the forage was so much better 
[ Cir, 106] / 
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from the closer plantings and cultivation with the ordinary farm 
machinery so much easier that undoubtedly a closer planting than 4 
feet is advisable. 

Rate of seeding in rows.—In 1910 a test of Sumac sorghum in rows 
4 feet apart, with the plants 1, 2, 4, and 6 inches apart in the row, 
was attempted. Owing to poor germination there was not much 
difference in the resulting stands of the different piats, so that the 
results were of no comparative value. Table VI shows the yields of 
this experiment as carried out in 1911, the rows being 4 feet apart 
as before. The figures are based on averages of actual counts of 
plants at the end of the growing season. 


Taste VI.— Yields of Sumac sorghum with the plants different distances apart in the row. 


Distance between plants. ae Distance between plants. Sek pie 
Tons. Tons 
PATI CH OGRE etree ot a rain 8 Sie sls Set) |) fe UIGIOS 2 oe co see ass ons ecae sere nae se oes 2. 05 
Aa CMOS aaa ae ee eer ats PATS || Ne ytlOG OCR GaSe Se ee a ee wee ee 1.97 


These results are definite and conclusive, as they show very clearly 
the effect of reducing the thickness of the stand. There has been 
some discussion relative to the effect of thick seeding on the yields 
in cultivated rows, and the foregoing results bear directly on this 
question. Aside from the increased yields, the quality of the forage 
is so much better in the thicker seedings that if the yield were some- 
what less where thicker seeding is resorted to this method would 
still be advisable. 

Rate of seeding test in 8-inch drills —There appears to be a wide 
difference of opinion in this locality regarding the proper rate to 
seed sorghum broadcasted or in close-drilled rows. To throw some 
light on the subject, the following test was made. 

On April 29, 1912, seven plats of one-tenth acre each were seeded 
to Sumac sorghum in 8-inch drills, the rate of seeding varying from 
25 pounds to 174 pounds per acre. Table VII presents the results 
of the experiment. 


TaBLE VII.—Rate-of-seeding test of Sumac sorghum in 8-inch drills. 


Seed | Yield 


No. of plat. per acre. | per acre. 


Pounds. Tons. 
2 


thee SSS 26 Gg Ee REN kes yo AE em eee eg ee 6 ~ 4,54 
eee ¢ So SER CECE ease aS ee SEIS ches caer tae gear Seer aR Ne gare aoe 37 4.97 
eens sree ooh 8. Se Sean ee Ere GU. oo od wat eee ec aiesese eee o2 5. 12 
Boi Seda SOR RA 5 21 o oe gee ea ae Rae Ae = see ae 88 5.27 
i ese Sac ee 2 kee eee nee cd au aR oS A Ree lbs Ste olde 121 3. O1 
Decco LEG Eee ee eee seg Jes ees At Ga a gg ea gd 153 4.55 
Fie NE Re ET Yel ya EE SE cece e See  eAaae s sue eames etenee st 174 4.90 
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This season the best results were obtained from sowing 88 pounds 
to the acre, with 52 pounds and 121 pounds second and third, re- 
spectively. With these results as a basis, to seed a much greater or 
less amount does not appear to be aie able. 

The quality of the hay on plat 4 was fully as good as on the plats 
with a thicker seeding, and was naturally much better than on plats 


iiand 2 
SORGHUM-LEGUME MIXTURES. 


In 1908 a series of experiments was begun to test the growing of 
legumes intermixed with sorghums for forage. Considering the 
extent to which sorghum is grown and the way it reduces the pro- 
ductivity of the land on which it is grown continuously, there seems 
to be need of some practical way to lessen the injury to the soil, as 
well as to produce a better balanced ration. This work has a direct 
bearing on the production of a better quality, as well as on the main- 
tenance of the quantity of forage produced. 


METHODS OF PLANTING. 


Different varieties of cowpeas and other legumes and several 
different methods of planting were tested in 1909 on a small scale, 
to determine as far as possible from one year’s work the best varie- 
ties to grow and the best methods for growing them. The sorghum 
varieties were the Sumac and the Red Amber and the legume varieties 
the Iron, Whippoorwill, and Unknown cowpeas and a variety of 
kulthi (Dolichos biflorus). Two methods of planting were adopted 
in 1909, the row method and the band method. The band method 
consisted of planting two rows of sorghum 2 feet apart, with one row 
of the legume between, the bands being planted 3 feet apart and the 
intervening space kept cultivated. In the row method the sorghum 
and legume seeds were planted in the same row, the rows being 4.1 
feet apart and the ground kept cultivated between the rows. The 
band method was not as successful as the row method, apparently 
because the legumes did not receive the benefit of cultivation. Of 
the legumes used in the mixtures, the cowpeas did the best, the 
Unknown cowpeas being on the whole slightly better than any of 
the other varieties. Table VIII gives the yields of the mixtures. 
There was one-thirtieth of an acre in the plats planted by the band 
method and one-fortieth of an acre in those planted by the row 
method. The land was summer-fallowed the preceding year and 
was a Johnson-grass meadow previously. 
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TasLe VIII.—Comparison of the row and band methods in 1909, on land summer- 
fallowed the preceding year. 


Yield per acre. 


Mixture. 
Row Band 
method. | method. 
Tons. | Tons. 
SDUMMEG SOPRA NTIN. nce ooaenosdesda oAcec bene cua sap eEoeees cocuou ane aueE eee see seasscnae \ 3.00 3 97 
STRONEC OW) DCAS 5 a eee nee een ten eta iepe fale ese rnerse Seine See Sie See ee waste : 
SUBS SNe NTE e oes ese comes sae scons yeas ae heen e ona eas Sees Sere \ 3.90 3.63 
(OMT O WNC OCS See ate eres ern ae eer sine 2 aia ee eee ey j ee ; 
SUMING BORG UTNE - nb oe goes oe noe bose ees gs dSeGs Ta RO me Rae Eo Se one se ase ne \ 2.90 3.75 
Wai ppoORwallicowpCasm see ee sets s Sanna Sas rc ere ei oa tee ees | ad ; 
SHNIAC SOL eM ee see ee eben See tots shi cess tees es Sos hee \ 4.32 Poti 
ec thinCDolehos if] onus) sens i cee ores eae seeimem = Sea e ieee obese este P ; 
DNS SBE RE ies Goes I Ey as Sh OCITERC SIS ENG eS Sie SSIES ROCCE ee RO et 3.18 Serie 


TaBLE IX.—Comparison of the row and band methods in 1910 on land cropped to sorghum 
the preceding year. 


Yield per acre. 


Mixture. 
Row Band 
method. | method. 
Tons. Tons. 
SITES QURE MNT. S22 oo 2s sce tee secant soos sens cence sso ace ceococeccoebassgaeesssese \ = 
AUInE Kem WAI CONTE ASEM Ere remot ie Seances Me ah Oh Ae een EER Sails ho Boe 6 
Sumac Sonshine eae ae ec = oe ee acer ae ee Bn Tat he oy Sham Sete dae Se cree PO 
Brabhameowipeaseseecsas en Wee oee eee cee chee es ede ee eae eee ee ee cl ape \ 1.33 1.18 
SUMMIAC SOR SU sets ee eee eee ee eel eer une St etinige Rene ncl Obewaeteceeeeme meet \ Lu 70 
alii Olich osyorflonts) see eae eo eee ae ee ee ee ss eee Oe eR ES eye a : of 
[Bean rnille (aseerscee eee ee se sete See See Melee ek cheer Cee ee Me ea \ 93 1.17 
TSTRUR ON OCIA NOR (CUTTS) = aiding GS See Cone SAGES a SASS SNCs Ga eee Cee eats aaa : ; 
STUN RE TGS S58 BT te a AGB i = Pe 1.21 | tt 


Of the cowpeas planted by the band method fully 50 per cent 
died before reaching maturity, while the legumes planted by the row 
method made a good growth, although the sorghum was too thick, 
not allowing the legumes to develop as well as they probably would 
have done had the sorghum plants been farther apart. ~The band 
method, it will be noted, outyielded the row method in 1909, but this 
- was due to the predominance of the sorghum and is no indication of 
the comparative success of the two methods, as the forage from the 
row method contained a much greater percentage of cowpeas. The 
total yield from the two methods of planting was the same in 1910, 
but the value of the forage from the row method was much higher, 
owing probably to the fact that the cowpeas had a better chance to 
develop than when the band method was used. 

A test of mixtures seeded in 8-inch drills was made under irrigation 
but was entirely too thick, so that the lezumes were crowded out. 
The yields were about the same as would have been expected had the 


sorghums been planted alone. Itis very doubtful whether it is advis- 
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able to plant the sorghum-legume mixtures under irrigation in this 
manner, and it is certainly not advisable to do so without irrigation. 
Even with a thin rate of seeding the sorghum plants stool profusely 


and have a tendency to crowd out the shorter leguminous plants. - 


So far, none of the tests with this method of planting have been satis- 
factory. 

On a field which was fallow in 1909 and planted in Johnson grass 
previously, a rate-of-seeding test for sorghum-legume mixtures was 
made in 1910, to determine as far as possible in one year’s test the 
best proportion of each seed for the mixture. The row method of 
planting was adopted and the rows were 34 feet apart, the plats being 
one-tenth of an acre in size. Sumac sorghum and Unknown cowpeas 
were the varieties used in this test. Table X shows the results of 
this test. 


TABLE X.— Yields of rate-of-seeding test of sorghum-cowpea mixtures, planted by the 
; row method in 1910. 


Stand, - 
feet. cuttings. ‘ 
, Tons. 
CL Mec er 6 8 
ci a nner m Ora 
a Cen nen mn eS hae 
Cowpens 


With all points considered, the second plat showed the best rate of 
seeding, although a test of one year is not conclusive. (Fig. 1.) 

In the first plat the sorghum appeared to be a little too thick and 
crowded the cowpeas, reducing the quantity of forage from them. In 
the case of the last two plats the sorghum was entirely too thin, mak- 
ing it rather coarse, but the cowpeas made an excellent growth. 

While the combination of sorghum and cowpeas is recommended, 
especially for the irrigation farmer, yet it should be borne in mind 
that extreme care must be exercised to secure the proper mixture. 
If the sorghum is too thick, the cowpeas will not properly develop and 
the forage will be little better than if the sorghum were planted alone. 
On the other hand, if there is too great a proportion of cowpeas the 
yield will be materially reduced and will prove a disappointment to 
the grower. 

Sumac sorghum is undoubtedly the best variety to use when these 
mixtures are planted, owing to its leafy character and slow growth at 
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the beginning of the growing season. Early-maturing sorts like the 
Red Amber crowd out the cowpeas. 

The yields from the plats of sorghum indicate that fully as much 
fodder can be obtained in the mixture as by seeding alone; therefore, 
the advantage derived from the admixture of the cowpea hay, if 
not obtained at too great an expense in seeding and cultivation, is 
well worth while. 


Fic. 1.—Sumae sorghum and Unknown cowpeas planted in the same row, showing the excellent growth 
made by both the cowpeas and the sorghum. There are about three plants of the sorghum to four of 
the cowpeas. (Photographed July 27, 1910.) : 


SMALL GRAINS AS FORAGE CROPS.! 


While in the immediate vicinity of San Antonio the grain yields 
from such cereals as oats, barley, wheat, and rye are low, yet oats, 
and rye to a lesser extent, are quite extensively grown for forage. 
Oats are also very useful for winter pasturage, and are generally a 

{ The growing of cereals for grain production only at low altitudes in the vicinity of San Antonio is nota 
profitable venture. The principal cause of low yields is the susceptibility of grains to rust. In higher altr 


tudes cereals are grown to a considerable extent. In the high land near Kerrville, and even no farther 
distant than the town-of Boerne (30 miles), satisfactory yields have been realized from wheat and, oats. 
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profitable crop. The oats are ordinarily seeded in October or Novem- 
ber and are not pastured until the plants are well established, which 
is some time in December, depending on the weather conditions. If 
a hay crop is to be secured, the stock is taken off as soon as the spring 
growth starts. Little is known as to the extent of the damage done 
to the crop by grazing, but farmers believe that the winter pasturage 
alone in a year of normal rainfall is worth all it costs. 

Table XI shows the yields of oats grown during the years 1908 to 
1911. In 1910 three local varieties were obtained to compare with 
four varieties introduced by the United States Department of Agri- 
culture. These varieties were the Texas Red Rustproof, Hastings’ 

~Hundred Bushel, and the Winter Turf. The plats were one-fifth of 
-an acre In size, oad the land had been summer-fallowed the preceding 
=6 ar in each case. 


Davie XI.— Yields of oats hay at the San Antonio Experiment Farm, in 1908-1911, 
inclusive. 


Yield of hay (for single plats, except as indicated), 


Variety. 
1908 | 1909 1910 1911 | Average. 
| Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 

PACD PlEL EeUSupLOOlsssee = pase ae a Se eee en ee 4,720 2,399 | 2 1, 474 | 1, 855 2, 624 

BC persone Winter. |. "oe, Ses snot ee es Se 4,170 11,990 2 9 146 | Failed. | 1, 826 
Pexas ed. tush prool-—. 73 6 > Sees Se eee ae at ee [abs Beet 1, 260 2, 120 | 1, 690 
Hasimps  Eidredebushels! < os 02206 4532s. ele eee enone ae 800 2, 130 | 1, 465 
Warner, aries sata ss ost. UAT ese et ee eee Sp) ee a | | 32,000 1,730 1, 865 
Nig 20a bE C67 9: geo i cater ener a ee ey I ye eee YL. ert A ee ed its! Oey fe. Le) Weeaote S 1,780 
SEIT As S55 So aad eA Oe = ee a Pere Oe en ee ee eee 3 940 kee 940 


1 Averages of four plats. 

2 Averages of five plats. 

3 The actual weight on these plats was less than the figures indicate, as the hay was not thoroughly dry 
when weighed. 

From the tests made thus far the variety of oats known as the 
Appler Rustproof has proved to be the best for this locality, although 
the 1911 test apparently does not indicate this superiority. The low 
yield of the Appler Rustproof oats in 1911 was probably due to the 
following causes: The four plats, which were planted with different 
rates of seeding, were located north of four plats of Culberson winter 
oats, which were so severely affected with rust that they were not 
worth cuttmg. As the prevailing winds are from the southeast, the 
rust spores were undoubtedly carried from the Culberson Winter oats 
to the Appler Rustproof oats, causing a much more severe infestation 
than would otherwise have been the case. A plat of Appler Rust- 
proof oats on the south side gave a hay yield of 2,260 pounds, and the 
average yield of this variety in the rotation plats was 2,437 pounds 
per acre. (Pl. II, fig. 2.) 
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Since the Appler Rustproof oats proved to be the best, in the fall of 
1909, 39 half-bushel lots of these oats were sent to different farmers in 
the San Antonio region. Later a circular letter was sent out, request- 
ing a report on the results obtamed with the variety, and its value as 
compared with the variety ordinarily grown. Twenty-six replies 
were received, of which 11 were favorable, 3 unfavorable, and the 
remaining 12 equally divided—6 did not think the test was satisfac- 
tory, and 6 found little difference between this variety and that com- 
monly grown. 

In 1909 a rate-of-seeding test was made to determine the rate that 
would give the highest yield. The varieties of oats planted were 
Appler Rustproof and Culberson Winter. Table XII presents the 
results of the test. 


Taste XII.— Yields of Appler Rustproof and Culberson Winter oats in a raie-of- 
seeding test, 1909. 


Approxi- Yield per acre. 
Rate of | mate num- 
seeding. | ber of seeds 


Variety. 


per acre. Straw. Grain. 
i 
Pounds. Pounds. | Bushels. 
OTTERS OMAR LIA eT ae ae tes ee e  e Je Ee st 59 | 2,124,000 1,750 6. 87 
HID) ee ee ae ger ee eee ormny Sea a Len one Sn SS 43 | 1,550,000 1, 835 7.85 
TD YO sec ccm a Re See NR ret PI a es eee areas eS 28 | 1,008,000 2,065 11. 76 
11) Ceres er ne Be ce Ne eee nice wlan Sines Rene ee wate 23 828, 000 2,310 13.05 
ND DLCReECUSUDLOGIeasee Aaitee ee fee sens eo eene cece cmeeea ten 59 950, 000 2, 600 19. 06 
IDS a 3.ck ce SASS SES SS es a on ee eee re 43 700, 000 2,500 18.00 
SLY Cp epee ty ae te eee ett a a eee Sica ae ote ect 30 480, 000 2, 225 16.13 
IDO cess SEY Sas RES eee ees eae ee 24 384, 000 2, 200 13. 44 


Apparently conflicting results were obtained in this test. With 
the Culberson Winter oats the lightest seeding nearly doubled the 
erain yield and gave an increased yield of 560 pounds of hay. With 
the Appler Rustproof oats, however, the heaviest seeding yielded 
5.62 bushels of grain and 400 pounds of hay more than the lightest. 
By taking a count of the oats it was found that there were about 
two and one-half times as many seeds of the Culberson Winter oats 
as there were of the Appler Rustproof oats in a single pound, so that 
"in the heaviest seeding of the latter the number of seeds per acre was 
only shghtly greater than the lghtest seeding of the former. 
Although it is to be expected that the seasonal variations will change 
the results somewhat, yet the results from the season of 1909 indicate 
that 2 bushels of seed per acre is about the right quantity to sow. 
This test shows conclusively that the same rates of seeding of two 
varieties are not necessarily comparable and that the size and weight 
of the seed are important factors to be considered. 

For further information as to the best rate of seeding this experi- 
ment was repeated in 1910. Table XIII shows the yields for the year. 
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Taste XIII.— Yields in a rate-of-seeding test of Appler Rustproof and Culberson 
Winter oats, in 1910. 


Yield per acre. 


eae Rate of 
Variety. seeding. 
Straw. Grain. 
Pounds. | Pounds. | Bushels. 
A pPplerdyustprool.2. 358228 23 22. sa 2 Se eo ea Se cece 71 1, 890 21.5 
dD C0 ee pany an ee aa ir mal Aes RSE ha oS tals RL eee ah eee 59 dey |} = 14.0 
1D (se ak Se eh oR eo Nah ie he eRe elas pl 45 1, 609 | _ 16.4 
10) Se See eae ee ee es oe Mee EE See Soran eee so oace 30 1,320 1522 
TTP ET SOT AW VATE 2 eo cs cus ese Se tee en ee re ar ay ee ae eee 37 1,000 8.6 
1B) Oe eae eon en pea Bee cae Sh RE ee a nt OT Oe 28 1, 200 Te 
UD) Ose Pete pene nes oe Sk RE Re ee ne Bee ee Se et ae ee 23 1, 280 9.1 
1B OStg ny Sek Se cee RPE SMe gees he = RAD ee ee AR cals ae OS yee ty 14 1,050 6.6 


With Appler Rustproof oats the heaviest seeding gave the highest 
yield, but with Culberson Winter oats there was so little difference 
that the deviation could be attributed to variation in the soil. 


OTHER SMALL GRAINS THAT MAY BE USED AS FORAGE CROPS. 


Other small grains which have been tested for use as forage crops 
are wheat, barley, emmer, and rye. Table XIV shows the yields 
from these cereals. These plats were one-tenth of an acre in size and 
the land was summer-fallowed the previous season. 


-Taste XIV.—Hay yields from various cereals tested for forage. 


Hay yield. 


Cereal. Sy 
1910 1911 
Pounds. | Pounds. 
IA DIUZZES TY Cac soak clase ene ig Si Sie Sis SIS oS Sen ree HIS ae a aS cto 2, 480 3,380 
Rieti Wheat os52 cre ka we ee Se Re Te ie ee cn pone Sear sr CIe Se ee A OOM Ease eeee 
Black winter @mumer 22.2 5 ashes nc 2 SS SS SEE ees eee tb AQ Sater ees oe 
13d ieee Soe oe SES Aer ee P ESA SR amen sccm haoor sone ssetoszecsscoels: 1 800 21,951 
1 Average yield from six varieties. 2 Average yield from eight varieties. 


With the exception of rye, none of the cereals mentioned in Table 
XIV gives indications of being of any great value for this section, 
from a forage standpoint. With the exception of rye, all those listed 
are very susceptible to rust. While the variety of rye grown appears 
to be somewhat better than oats from the standpoint of yield, yet the 
value of oat hay is somewhat higher. Rye comes second on the list 
of cereals for hay and is recommended next to oats. 


OTHER FORAGE CROPS. 
JAPANESE SUGAR CANE. 


A one-tenth-acre plat of Japanese sugar cane was planted at the field 
station on March 22, 1910. This is a forage crop of value in Florida 
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FiG. 1.—JAPANESE SUGAR CANE GROWN UNDER IRRIGATION. A PROMISING CROP FOR 
THE IRRIGATIONIST. 


(Photographed November 1, 1910.) 


| 
FIG. 2.—UNKNOWN COWPEAS PLANTED IN ROWS 3 FEET APART. COWPEAS ARE A 
CROP THAT SHOULD BE MORE WIDELY GROWN IN THE SAN ANTONIO SECTION. 


(Photographed July 27, 1910.) 


PLATE IV. 


Cir. 106, Bureau of Plant Industry, U. S. Dept. of Agriculture. 


THESE PEAS GAVE A 


FIG. 1.—CANADA FIELD PEAS GROWN WITHOUT IRRIGATION. 


YIELD OF 1.9 TONS PER ACRE. 


-) 


May 19, 1911 


graphed 


Photo 


( 


THIS GRASS HAS POSSIBILITIES 


IRRIGATION. 


AS A FORAGE CROP WHEN IRRIGATED. 


FiG. 2.—GUINEA GRASS GROWN UNDER 


(Photographed Noveinber 1, 1910.) 
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and the Gulf coast region. The yield from the plat, planted under 
irrigation, was 13.5 tons per acre in 1910, and 11.95 tons per acre in 
1911. (PI. III, fig. 1.) To obtain the best results late fall planting is 
recommended. This cane promises to be a valuable addition to the 
list of forage crops that can be grown under irrigation in this section, 
as it makes a large yield of very palatable fodder. 

In the plats tested the canes were planted in furrows about 6 inches 
deep and 6 feet apart. Ordinary cultivation was given the crop. 
- Mr. John M. Scott, in a recent bulletin,’ says that the number of whole 
canes required to plant an acre is about 3,000. He suggests that the 
rows be made about 8 feet apart and that the canes be cut in pieces 
having three or four eyes to each piece and dropped in a double line. 
There is some reason for believing that a closer planting than 8 feet 
may be advisable in Texas as the canes would then be less coarse. 


ALFALFA. 


A number of tests have been made with different varieties of alfalfa 
and with different methods of seeding this crop. None of the results 
so far obtained have been sufficiently satisfactory to warrant alfalfa 
being grown on a commercial scale without irrigation. The principal 
reason for this difficulty seems to be that in the inmediate locality of 
San Antonio it is not possible to store enough moisture in the soil to 
carry the plants over the periods of drought that occur in the summer. 
If there were no loss by surface run-off and evaporation, both of which 
are important factors in the section mentioned, the crop could prob- 
ably be grown at a profit without irrigation. Alfalfa is bemg grown 
successfully in some localities in this region under irrigation, but 
apparently is not adapted to this section unless it can be irrigated 
occasionally. — 

In 1907 a series of plantings of a number of varieties of alfalfa were 
made in 6-inch drills, in single rows 2 feet apart and in double rows - 
about 8 inches apart, with a cultivated space of 24 inches between. 
These plats were not irrigated. Of the three methods of planting, the 
double-row method, with the intervening space kept cultivated, proved 
to be the best, although the yields from the plats planted in this 
manner were so low that they were not profitable, even during the 
favorable season of 1908. Six strains were also seeded in broadcast 
plats in December, 1906. Two of the plats died out almost entirely, 
the stand in many of them being reduced to 5 or 10 per cent. Several 
plats seeded September 25, 1906, gave much better results, the stand - 
mm October of the following year being about 90 per cent. Thorough 
inoculation of the soil seemed to be decidedly beneficial, the plat 


1Seott, John M. Japanese Sugar Cane for Forage. Bulletin 105, Florida Agricultural Experiment 
Station. 
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inoculated with soil giving much the best growth. The cuttings con- 
tinued so light, however, that there was not sufficient return for the 
expense of culture. 


TABLE XV.—Comparative yields of varieties of alfalfa. 


S2.Pat. | Yield per 


No. Source of variety. | aie: 
Pounds 
12549”. on ATPONUIMA: 2. 6 seed Seek 2 cone dee as ot Se Be oy ee ee 400 
12846225 -2 AL TIPOMs «5 SSS stehs = Bein Sipe nde es oer oe ne Oe De eee 320 
14786_--.- Mubke@s tan «2/5 Seco ccs ip cckwls wae ZAIRE re ae Sn 480 
I862/.=6. =| Arabia (irrigated seed) 2 . 2. 22.2 2225 cess - sae fans Seen ee eee 120 
186285... 2:|" Arabia (nonirnigated'seed) i 2... 2 pao hse 2 Soe ee Se ee 400 
186642 = 22. Provence; BPrance =. . 3. 2..sn< 2-203 )c - tet = 5s aoe a eee Oe 89 


The best yield made by alfalfa in rod-square plats was 880 pounds 
an acre at one cutting. The other cuttings were only clippings 
made for the purpose of protecting the alfalfa from the drought as 
much as possible. 

Four varieties of alfalfa were seeded under irrigation in one-tenth 
of an acre plats in September, 1909. Two of these plats were almost 
completely ruined, and the other two badly injured by root-rot before 
July, 18, 1910. The root-rot proved, perhaps, more destructive 
than usual in these plats. | 


POSSIBILITIES OF ALFALFA. 


Where alfalfa is grown in the vicinity of San Antonio under iri- 
gation it is generally necessary to replant the fields or portions of 
them every fall. Where this is done the reported yields indicate 
that alfalfa is a fairly satisfactory forage crop. On the Sewer farm, 
south of San Antonio, five to eight cuttings are ordinarily obtained, 
although the last cuttings are ight and mixed with native grass and 
weeds. Where root-rot has destroyed the plats the vacant areas 
are taken up by grass and weeds. 

It must be admitted that the possibilities of alfalfa in soils infested 
with root-rot are limited, and the writer has yet to see a cultivated 
field of any area in the black soil of this section that is not infested 
with this fungus. That the light, sandy soils south of San Antonio 
are in some instances less infested, if not entirely free from the 
fungus, has also been observed, but whether these isolated areas are 
of sufficient extent to permit the establishment of permanent alfalfa 
fields is yet to be demonstrated. The best superficial method of 
determining whether the root-rot fungus is in the soil is to observe 
the cotton fields. If there are small areas of varying size with dead 
cotton plants, the farmer will be safe in concluding that the fungus ts 
in his fields. 
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CLOVER. 


So far, only one variety of clover appears to be adapted to this 
section. This is called shaftal clover (Trifoliwm suaveolens). 
Only one test was made with this crop, but the plants made an ex- 
cellent growth, and this clover may have possibilities as a winter 
forage, although it is rather susceptible to low temperatures when 
not well established. Five other clovers have been tested, including 
two varieties of crimson clover (Trifolium incarnatum), and’ one 
variety of sweet clover (JJelilotus alba). The best plat of crimson 
clover, which was planted in November, 1907, gave a yield of 1,240 
pounds per acre the following spring. The plat of sweet clover 
gave a yield of 1,640 pounds per acre. These plats were one-twen- 
tieth of an acre in size. Neither of the last two clovers was at all 
promising. 

COWPEAS. 


The cowpea is apparently as well adapted to the section of San 
Antonio as any other leguminous plant that has been on trial. It 
is of value as a forage crop, but is particularly useful as a green 
manure, and in a well-planned rotation there is no more valuable 
plant. One great difficulty with the local soil is its compactness and 
tendency to run together and bake. Plowing under a crop of cow- 
peas every three or four years will do much to make the soil more 
friable, and if the rotation is well planned the yields should eventu- 
ally be increased. 

The best results have been obtained from growing cowpeas in 
- cultivated rows about 3 feet apart. No complete failure of this 
crop has been recorded in the five years it has been grown, and good 
yields have been secured under favorable conditions. Ordinarily from 
14 to 24 tons of hay per acre are obtained, although under favorable 
conditions the yields may be greater. Several varieties have been 
grown, but those that have proved best adapted to local conditions 
are the Whippoorwill and the Unknown. (PI. ITI, fig. 2.) 


Taste XVI.— Yields of cowpeas without irrigation. 


Yield per acre. 


Woe Variety. 
1909 1910 
Tons. | Tons 
ZAGIQ ES a5. ECO GGEGUD WERE reese eee re ee eee naan Gn rs 2S Dake saat see wees cally OV4AOn eee 
25078= s-.2= TOW epee, be pe no eee ee tee emcee eres Peter els eS Ss are 8s an cie o Wetels be Sea cles o([ os ON | ea 
24414_...- IBY aN ante Sa a ache clo ee Si Sia Ste ne eS a Se ee Peer Ee SS 72 1.38 
170 sae Chineseyvinipp oon Wallis: eee ee eee eee Gas oo. te hele eee oes os 192), | ee ae 
26849... .- (Ofial:eaVo yy aolwe Seas ok SYS Ske Soko See Amc ae eae a Ue er ee a Ee | |e Ae 1.93 
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CANADA FIELD PEAS. 


For a winter legume the Canada field pea does fairly well. In the 
winter of 1908-9, which was extremely unfavorable, a fair crop was 
produced, and an excellent crop was grown during the winter of 
1907-8. This pea does not successfully withstand the hot summer 
weather, and consequently it can be grown profitably only as a winter 
crop. The peas should be planted about the first of November or 
earlier, in order to become well established before a’ severe freeze 
occurs. Later planting sometimes proves successful, but it is not 
generally advisable. It is necessary to plant early enough to have 
the crop mature before the hot months of the summer. In this 
respect Canada field peas are much like oats. 

A somewhat larger test was made during the winter of 1910-11, 
when three varieties were grown. Owing to the severe freeze of Jan- 
uary all of the varieties were killed nearly to the ground and some 
of them were killed outright. S. P. I. No. 22042 (McKay) proved to 
be the hardiest of those grown. Three plats one-tenth of an acre in 
size were devoted to as many different methods of planting. 


Taste XVII.— Yields in 1911 of Canada field peas planted alone and with oats in 1910. 


Rate of | Yield 


: fh 
seeding. See geile 


Method of planting. 


PReasiand oats mixed, proportion! 1 (ois; 2-inehtdriliseeees asses see eee 112 1.23. 
Péas' alone, 12-inch drills. 5.5.05. ced ea ee es one oe See ee eae Sf ecins os ae 120 | 1.94 
Peas and oats mixed, proportion 1 to 5, 24-inch drills..........-.....--...----------- 56 | 1.16 


It is doubtful whether any combination with oats will give as high 
a yield as when the peas are grown alone, as will be seen from the 
yields shown in the table. It will be observed by consulting Table 
XI that the peas gave a much larger yield than did any of the varie- 
ties of oats (Pl. IV, fig. 1), and being a leguminous crop they also 
improved the soil on which they were grown. The hay is extremely 
palatable, and being rich in protein it is of value to mix with oat or 
sorghum hay. As a winter green-manure crop it is of particular 
value. 7 

A rather more extensive test of this crop was made in the winter 
of 1911-12. About 50 varieties bearing S. P. I. numbers were planted 
in 1-rod rows, but owing to the ravages of birds it was necessary to 
replant, making the resulting crop so late that the test was of little 
practical value. 

Plantings in the orchards on the farm resulted more satisfactorily. 
S. P. I. Nos. 18806 (Erfurt), 30307 (Canadian Beauty), and 30134 
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(Golden Vine) were seeded with a grain drill. Nos. 18806 and 30307 
were completely destroyed by the unusually severe winter, but No. 
30134 came through with practically a perfect stand. The hay yield 
from this planting was at the rate of 2,783 pounds per acre and the 
grain yield 14 bushels. The hay yield in this instance does not 
represent what it would have been had the vines not been allowed 
to mature. The vines were so ripe when cut that the greater part of 
the leaves dropped off. 


OTHER LEGUMES. 


Table XVIII gives the yields of a number of leguminous crops 
tested in 1909. 
Taste XVIII.— Yields of legumes in 1909. 


Sar. 1. Sh a. Yield 
No. VEE per acre. 
Pounds. 
O28 Om ee ULL IE EP) OFLC OSNOT/LOTCES) sete taeee enya ais, aes ans ee a ee es we eS | 320 
ne popes DE ANISW CE CCT OSTEO NED) tse ne heen Sota tee us 3e eae bees eS | 460 
FETs ee LO pen eng nape ee plpemea=) Perye een een Ya TS Sco Be eo no ae. Se odie side ewe de aes 520 
71600 MO sie be anSa Ce NOSLOVUSIOCOMILIOLUUS) mami nae pe aes oar cf ee ea nee eee ae | 900 


Four species of Stizolobium bearing S. P. I. numbers were tested in 
2-rod rows in 1910 and gave promise of being desirable legumes for 
this section. No. 24870 (the Bengal bean, Stizolobium aterrimum) 
and No. 25715 (the Florida velvet bean, S. deeringianum) were the 
most promising. The only objection to this legume which has been 
suggested is its slow growth. From the time of planting to the 
flowering of S. deeringianum 164 days intervened. The quantity of 
forage was much greater than that produced by any other legume 


~ that has been on trial. 


MILLET. 


As was noted in a previous publication, millet may be used to 
advantage as a catch crop when an early crop of hay is desired or 
when the seasonal rains are very late. A crop may be matured in 
40 to 60 days, and a yield as high as 1 to 14 tons of hay per acre has 
been obtained from the better varieties of early-maturing millet. 
The slower growing varieties give, as a whole, a somewhat larger yield 
per acre under favorable moisture conditions, but they are not so sure 
of maturing as the early ones. On the whole, millet is not as desir- 
able as many other forage plants, because of its lack of drought 
resistance. Table XIX shows the yields of the varieties tested in 
1908. 


1S. H. Hastings. The Work of the San Antonio Experiment Farm in 1908. Circular 34, Bureau of Plant 
Industry, U.S. Dept. of Agriculture. 1909. 
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TaBLeE XIX.—Number of days necessary to mature several varieties Ff millets grown in 
1908, with snele of hay. 


‘ 
SHPar "Sea ay Time to} Yield 
No. Wanichy- mature. | per acre 
s 
| Days. Tons. 

21533 | Kutki (Panicum nelonodeiin). No ees ke a SOOT eek, See 108 2.50 
M287 OWA a CPARICUTY. COLONILND) 205 = See RT he i 76 1.93 
Pasa Gerntan (ORGClOchlog salied an. See es ee ee eee 52 1.70 
ya, AS NG de Ose eos A ce ie eee Bie ee ae Soe ah Shy 52 1.65 
21601" | Sanwa (Panicwm JrUmentoeew Ml j=. foc ee ee en ee ee eee 122 1 60 
22452) Common. (Chagochind tGACt) ee a= eo ee ee, eee 48 | 5% 
PeALZO Keorsk: CChactochiow taluica). <=" So 2s oe ee oe ee eee 40 1.56 
poaoG: | Spon earian, ( CRaclochlog Gialicd) << 5) ee 43 1.50 
Pokal, \edapanese: CPONMICIATS /TIUMEILOACEULIL) e252 - na ee ee ee eS 45 1.34 
22424 | Siberian ( Chaetochloa italica)............-..-- BPE & Se ee ee 43 25 
PATA. |b room-conm millet CLanicum MilGgeeum)=. = = oe eee ee 45 .29 

-20 


Pearl millet (Pennisetum americanum) was grown in 1910 under 
irigation. It gave two cuttings, totaling 10.3 tons per acre, but the 
hay was of poor quality and the yield less than that of Sumac sorghum 
under like conditions. 

In 1909 and 1910 tests were made, but the season was very unfavor- 
able and practically no hay yields were obtained. 

On the whole, millets are not to be recommended for use in the 
cropping system in the locality of San Antonio, since they are not 
dependable as a crop without irrigation, and under irrigation certain 
grasses are much more productive. 


GRASSES. 


Up to the present time no perennial grass except Johnson grass 
has survived for any great length of time and given a satisfactory 
yield in the locality of San Antonio. There is need of a good grass, 
especially by the irrigation farmer, owing to the fact that alfalfa, 
clovers, etc., are attacked by root-rot and that none of the grass 
family are subject to this disease. Johnson grass is grown com- 
mercially in a few cases, but on the whole it is rightfully considered 
more of a pest than a profitable crop. Owing to the nature of its 
rooting system it is capable of withstanding long periods of drought 
without dying out, but its culture should be discouraged, as there are 
much more profitable grasses without the objectionable features of 
Johnson grass which can be grown in its place. 

Para grass (Panicum barbinode) has been tried, and although it 
made a luxuriant growth under irrigation at the field station, when 
it was tried without irrigation it made practically no growth and 
completely died out during the season of 1909. The plat that was 
irrigated proved somewhat difficult to handle on account of the 
thick mass of roots which had formed during the two years the grass 
was being tested. The ground on which it was grown was very 

[ Cir. 106] 


FORAGE-CROP EXPERIMENTS AT SAN ANTONIO. 25 


difficult to plow, requiring four heavy mules hitched to a sulky 
plow to break the land in the spring. This may be an objection to 
its being grown on a large area, unless the roots are allowed to decay 
before plowing. In the coast country it is being grown quite exten- 
sively and the reports show it to be a valuable pasture and hay grass. 
If the field is not irrigated for a season it is said that there is no 
difficulty in plowing the land. 

The plat of Para grass just mentioned was transplanted in field 
D3 in February, 1909, but was not irrigated that year. In 1910 
this plat received eight irrigations and a hay yield of 4.65 tons was 
obtained. 

Guinea grass (Panicum maximum) has also been tried and appears 
to be somewhat more promising than Para grass. The plat was 
treated the same way as the plat of Para grass and in 1910 gave a 
. yield of 5.29 tons per acre in two cuttings. This grass sets seed 
freely, while Para grass has not been known to seed in this country. 
On the plat of guinea grass the stand was very thin in 1909, but in 
1910 there was an excellent stand brought about by the grass reseed- 
meee oCPLSLV, fig: 2:) ! 

In July, 1910, a one- af teaiiene plat was planted to Rhodes- -OTASS 
(Chloris ga wane. which made a very satisfactory growth. From two 
cuttings 4.5 tons per acre of very excellent hay was obtained. 

Owing to the somewhat severe winter of 1910-11 the spring stand 
of grass from all these plats was very poor, as they had been badly 
winterkilled. As this has not happened before, there is no reason 
for making an adverse report on any of the varieties until more 
extensive trials have been made. 


MINOR FORAGE CROPS. 
LENTIL. 


Six varieties of lentil (Zrvum lens) were planted in February, 1908. 
None of the varieties tested gave promise of sufficient value to war- 
rant extensive experimentation. 


MUNG BEANS. 


In the spring of 1908 two varieties of urd (Phaseolus max), 5. P. I. 
Nos. 16129 and 17309, and one variety of mung bean (Phaseolus 
radiatus), S. P. 1. No. 16793, were tested. While these beans proved 
somewhat more promising than some other leguminous plants tested, 
they did not show indications of equaling either cowpeas or ene 
biums, and so were discarded. 


CHICK-PEAS. 


In March, 1908, seven varieties of chick-peas (Cicer arietinum) were 
tested. These varieties seem not to be adapted to this district. 
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GUAR. 

{n 1906 and 1907 a plant introduced from India called guar (Cyamo- 
pis tetragonoloba) was tested. While this made an excellent growth 
and proved to be a most drought-resistant plant, the only live stock 
that would eat it were sheep and goats. The stalk is rather inclined 
to be woody, the foliage scant, and the seeds small, although it is 
very prolific. The fact that stock did not eat the guar may have 
been due in part to the age which the plants were allowed to reach 
before being harvested. } 

In India the pods are said to be used as a vegetable, while in other 
cases it is used as a stock food or as a green-manure crop. Accord- 
ing to Sir George Watt,' when the plant is cultivated as a vegetable 
it is grown on highly manured land and apparently is well supplied 
with moisture, as it is generally planted in May and irrigated until 
it rains. The unsatisfactory showing made by the plant here may 
have been caused partly by a lack of appreciation of the requirements 
of the plants in order to secure the best results, as the tests were made 
without wrigation and during comparatively dry years. It is prob- 
able that the greatest value of guar for this section will be as a green- 
manure crop. 

VETCHES. 

About 30 different lots of vetches were tested on irrigated land 
during the winters of 1906-7 and 1907-8, but none of them showed 
indications of being a reliable winter crop. Under the most favor- 
able conditions the better varieties made a fair growth, but when the 
conditions were at all adverse, especially as to moisture supply, the 
growth was very unsatisfactory. Of the varieties tested, hairy vetch 
(Vicia villosa) and scarlet vetch (V. fulgens) made the best showing. 
Further trials of the vetches under irrigation are needed. 

SOY BEANS. 

In 1907 and again in 1910 several varieties of soy beans were - 
planted and were entirely destroyed by rabbits, as the areas planted 
were small. Undoubtedly either large areas will have to be grown 
or the farm inclosed in a rabbit-proof fence if this crop is to be grown 
successfully. 

RAPE. 

A plat of Dwarf Essex rape was grown during the winter of 1906-7. 
While the plants made a strong early growth, they were later badly 
affected by the drought, and in February were attacked by the har- 
lequin cabbage bug, which entirely destroyed the crop. 


PEANUTS. 


A plat of Spanish peanuts was grown in 1908. While the plants 
made a fair growth, yet their behavior in this heavy black soil and 


Gls Aon 1 Watt, George. The Commercial Products of India, pp. 449-450. 
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the unevenness of the distribution of rainfall make the growing of 
the crop in this section inadvisable. 


SUMMARY. 


Though cotton has heretofore been the principal crop of the San 
Antonio region, the increasing demand for roughage has made forage 
crops as profitable as cotton. 

Crop seasons are such that green forage may be available during the 
entire year under favorable conditions. 

In the selection of crops drought resistance is of primary impor- 
tance; the consideration of ess is probably second in impor- 
tance. 

Sorghum is the most widely planted forage crop of the section, ane 
the Sumac variety has given the highest yields. 

Sorghum planted in rows so that cultivation is possible has given 
better yields on nonirrigated land than that sown in 8-inch drills. 
Rows 3 or 34 feet apart are preferable to those of either a greater or 
less distance, yield and quality considered. 

Oats and rye are valuable as winter forage. The Appler Rustproof 
oats have given the highest yields of seven varieties grown. 

Japanese sugar cane is a new forage crop well adapted to this section. 

Alfalfa can not be successfully produced without wrigation. On 
irrigated land frequent reseeding is necessary to maintain the stand 
on account of root-rot. . 

Cowpeas are the best summer leguminous crop for this section. 
The Whippoorwill and the Unknown have proved to be the best 
varieties of those tested. 

Canada field peas have proved particularly well adapted to the 
local conditions in the vicinity of San Antonio as a winter crop. 

Millets are not as well adapted to these conditions as many other 
forage crops because of their lack of drought resistance. 

No perennial grasses are grown without irrigation except Johnson 
grass, and the growth of this is not Pcommcnd 

Para grass (Panicum barbinode) and guinea grass (P. maximum) 
have given-fair yields when grown under irrigation. 

Rhodes-grass (Chloris gayana) appears to be somewhat more prom- 
ising than either Para grass or guinea grass. 


Approved: 
JAMES WILSON, 
Secretary of Agriculture. 


WasHInGTon, D. C., November 9, 1912. 
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